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Abstract 
Aim: In low-income African countries, ensuring food security for all segments of the population 
is a high priority. Mental illness is associated consistently with poverty, but there is little 
evidence regarding the association with food insecurity. The aim of this study was to compare 
the levels of food insecurity in people with severe mental disorders (SMD) with the general 
population in a rural African setting with a high burden of food insecurity.  
Method: Households of 292 community-ascertained people with a specialist-confirmed 
diagnosis of SMD (including schizophrenia and bipolar disorder) were compared to 284 
households without a person with SMD in a rural district in south Ethiopia. At the time of the 
study, no mental health services were available within the district. Food insecurity was 
measured using a validated version of the Household Food Insecurity Access Scale. Disability 
was measured using the World Health Organisation Disability Assessment Schedule 2.0.  
Result: Severe household food insecurity was reported by 32.5% of people with SMD and 15.9% 
of respondents from comparison households: adjusted odds ratio 2.82 (95% confidence interval 
1.62 to 4.91). Higher annual income was associated independently with lower odds of severe 
food insecurity. When total disability scores were added into the model, the association 
between SMD and food insecurity became non-significant, indicating a mediating role of 
disability.  
Conclusion: Efforts to alleviate food insecurity need to target people with SMD as a vulnerable 
group. Addressing the disabling effects of SMD would also be expected to reduce food 
insecurity. Access to mental health care integrated into primary care is being expanded in this 
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district as part of the Programme for Improving Mental health carE (PRIME). The impact of 
treatment on disability and food insecurity will be evaluated.   
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Introduction  
Secure access to adequate amounts of healthy and nutritious food is considered to be a 
foundational determinant of health (Muldoon et al., 2012). Food insecurity is conceptualised as 
limited or uncertain access to adequate food, and encompasses food availability, access and 
utilization (Mengistu et al., 2009; United States Department of Agriculture, 2016). Ending 
hunger and achieving food security is one of the United Nation’s Sustainable Developmental 
Goals (SDG) to be achieved by 2030 (United Nations, 2015). In Ethiopia, both chronic and 
transitory (seasonal) food insecurity are persistent problems for a large segment of the 
population (Mengistu et al., 2009). In 2012, there was an 82.3% prevalence of household-level 
food insecurity in a zone in southern Ethiopia (Regassa & Stoecker, 2011).  
The associations between food insecurity and physical health problems are well documented, 
but the links between food insecurity and mental illness have been less well characterized 
(Collins, 2005). Ethnographic work has linked the experience of food insecurity with mood 
disorders, symptoms of anxiety and depression (Kempson et al., 2002), poor mental health in 
general (Xiong et al., 1994) and higher levels of stress, anxiety, irritability, social isolation and 
depression (Collins, 2005). In cross-sectional studies, a consistent association has also been 
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found between depression and anxiety and food insecurity (Cole & Tembo, 2011; Hadley & 
Patil, 2006; Sorsdahl et al., 2009), including within Ethiopia (Hadley et al., 2008; Jebena et al., 
2015; Maes et al., 2010). There have been few longitudinal studies to examine the direction of 
association, but it is hypothesised that depression or anxiety are more likely to be a 
consequence than a cause of poverty and associated food insecurity (Lund et al., 2010). 
The risk of food insecurity has been much less well studied in people with severe mental 
disorders (SMD; including schizophrenia, schizoaffective disorder, bipolar disorder or severe 
depression/depression with psychotic features). In a study from the United States, 45.8% of 
people with SMD were classified as food insecure, of which 29.2% experienced very low food 
security (Goetz, 2008). Such studies are unlikely to be generalisable to LMICs, where the 
background burden of food insecurity is higher and the consequences of food security more 
dire.    
In this study we evaluated food insecurity in a population sample of people with SMD identified 
before introduction of integrated primary care-based mental health care in a rural Ethiopian 
district. The study aimed to compare food insecurity in households with a person with SMD 
compared to households from the general population. 
Methods 
Study design: A community-based, comparative cross-sectional study was conducted between 
December 2014 and August 2015. 
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Setting: The study was carried out in Sodo District, Gurage Zone, of the Southern Nations, 
Nationalities and Peoples’ Region (SNNPR) of Ethiopia, which is located 100 km from the capital 
city, Addis Ababa. Sodo comprises 58 sub-districts (kebeles), with a total estimated population 
of around 165,000 (Lund et al., 2012). The district is mostly rural, with the majority of the 
population relying on subsistence farming. At the time of this study, there were no mental 
health services within the district. As part of the Programme for Improving Mental health carE 
(PRIME) (Lund et al., 2012), primary care workers were trained to detect and treat people with 
SMD, epilepsy, depression and alcohol use disorders. This study was nested within the PRIME 
project activities with people with SMD. 
Sampling and recruitment  
A summary of the study sampling and recruitment is found in figure 1. There were three 
sources of data: 1) person with probable SMD or their caregiver (PRIME project), 2) household 
of a person with SMD and 3) control household without a person with SMD. Data sources (2) 
and (3) were obtained from a household economic survey conducted by a linked project, 
Emerald (Emerging mental health systems in low- and middle-income countries) (Semrau et al., 
2015).  
People with probable SMD were identified by community-based health extension workers, 
community leaders and project outreach workers who had received half a day of training on 
common presentations of SMD for the setting (Fekadu et al., 2016). This key informant method 
has been shown to be an effective means of community ascertainment of SMD for this setting 
(Shibre et al., 2002). People with suspected SMD were then referred to the nearest primary 
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health care centre and evaluated by primary care workers who had been trained in the World 
Health Organisation’s mental health Gap Action Programme (mhGAP) base course (Dua et al., 
2011; World Health Organisation, 2008). For those who received a primary health care (PHC) 
worker diagnosis of ‘psychosis’ or ‘bipolar disorder’, a confirmatory clinical interview was 
conducted by a psychiatric nurse using the semi-structured Operational Criteria for Research 
(OPCRIT) interview guide (McGuffin et al., 1991).  Eligible people were then recruited into the 
study on the basis of the following criteria:  
Eligibility criteria for people with SMD: 
▪ Aged 18 years or older,  
▪ Planning to stay resident in the district for the next 12 months,  
▪ Provided informed consent (evaluated by trained psychiatric nurses) or, if lacked 
capacity to consent, did not refuse and guardian permission was obtained, 
▪ Psychiatric nurse confirmed diagnosis using the OPCRIT, and 
▪ Able to understand Amharic, the official language of Ethiopia and the working language 
of the study site  
Eligibility criteria for respondent from household of person with SMD: 
• Having a person with SMD in a household; aged 18 years or above; provided informed 
consent; resided in the household for a minimum of four months; household head or 
the older person if  two household members contributed equally to household decision-
making; 
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Eligibility criteria for control households 
• No person/family member with suspected or confirmed SMD within the household; 
aged 18 years or above; providing informed consent. 
• Matched to a household in which a person with SMD resided (on the basis of age (± 5 
years), sex, village (gott), household position (head vs. not head) and household size, 
using a complete census of the district as a sampling frame (Fekadu et al., 2014). If more 
than one match was identified, the household was selected by lottery. If no respondent 
was identified for the first matched household after three home visits, or if they 
declined to participate, the next reserve was selected.  
Sample size and power calculation 
The sample size for this study was determined by the sample sizes for the PRIME and Emerald 
studies which were powered to detect change in symptoms and economic status in people with 
SMD and their households after introduction of mental health care. The PRIME study recruited 
300 people with SMD. The Emerald study recruited 300 households of people with SMD and 
300 households of controls. Details of the power that this sample size afforded us to detect 
differences in the prevalence of food insecurity are provided in supplementary file 1.  
Measures                                                                                                                                                    
Primary outcome: Food insecurity  
8 
 
Food insecurity was measured using the Household Food Insecurity Access Scale (HFIAS) 
(Coates et al., 2007).  The HFIAS was administered to people with SMD and the respondent for 
the control households. The HFIAS was developed to reflect three domains of the experience of 
inadequate household-level food access: 1) anxiety or uncertainty about food supply/access 
(item 1); 2) insufficient quality, which includes variety and preferences (items 2 to 4); and 3) 
insufficient quantity of food supply, the amount consumed and the physical consequences of 
insufficiency (items 5 to 9) (Swindale and Bilinsky, 2006). An Amharic version of the HFIAS-9 has 
been used in Ethiopia (Hadley, 2008; Jebena et al., 2015; Maes et al., 2010) and is reported to 
be valid in this setting (Gebreyesus et al., 2015). During piloting there were acceptability 
concerns about items asking about missing meals. A contextualizing lead-in statement was 
added, which led to improved acceptability. The HFIAS was administered by trained lay 
interviewers.  
Primary exposure: SMD 
The Operational Criteria for Research (OPCRIT) semi-structured interview was used to diagnose 
the presence of SMD (McGuffin et al., 1991). OPCRIT comprises a 90-item checklist of 
psychiatric symptoms, which is administered by a mental health professional and was used to 
generate psychiatric diagnoses according to the Diagnostic and Statistical Manual for mental 
disorders, version IV (Azevedo et al., 1999; McGuffin et al., 1991). OPCRIT allows the rater to 
make use of all available information sources, including clinical interviews with the person and 
their caregiver and case records and applies operational diagnostic criteria through a computer 
algorithm (Operational Criteria for Research, 2004). OPCRIT has been shown to have good inter-
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rater reliability, including among raters from different geographical and theoretical 
backgrounds (McGuffin et al., 1991; Williams et al., 1996). OPCRIT was administered by 
psychiatric nurses and only administered to people with suspected SMD. 
Potential mediator: functional impairment 
The World Health Organization Disability Assessment Schedule 2.0 (WHODAS) was used to 
measure functional impairment (World Health Organisation, 1985). The WHODAS has been 
validated for use in people with SMD in rural Ethiopia  (Habtamu et al., 2017). The WHODAS has 
both 36- and 12-item versions, with the 12-item version found to have equivalent psychometric 
properties to the longer version (Ustün et al., 2010). In the control households, the 12-item 
version of WHODAS was used. In the sample of people with SMD, the 12-item WHODAS was 
extracted from the longer 36-item version. 
Potential confounders 
Household measures: Structured lay interviewer-administered questions were used to assess 
household income, the number of household members with a long-term illness and the number 
of dependents (age 17 years or less) living in the household, employing items used in the WHO 
study on global ageing and adult health (World Health Organisation, 2013). Other potential 
confounders were age, sex, residence (urban or rural), household position (being a household 
head vs. not being a household head) and educational level of the respondent. Month of 
assessment was also a potential confounder due to seasonal variation in food security.  
Training of data collectors 
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The lay data collectors had completed at least tenth grade education and were recruited from 
the local area. The training was conducted for twelve days by project psychologists, public 
health and social work professionals and covered the following topics: basic interviewing skills, 
particular skills for interviewing people with SMD and their caregivers, ethical considerations, 
and detailed training on the study instruments.  The training included role play and observation 
of practice interviews.  
Training of clinician assessors 
The project psychiatric nurses were given intensive training by senior Ethiopian psychiatrists in 
the clinician-administered measures over a period of seven days. The training included 
observed interviews and feedback, although formal inter-rater reliability was not assessed 
formally.  
Data management  
Double data entry was carried out using EpiData software (Lauritsen & Bruus, 2003-2008). To 
maintain data quality, the field supervisor and principal investigator (PI) made unannounced 
visits to attend interviews at the site, with frequent and close supervision and cross-checks. 
Random quality checks of questionnaires were also made by the field supervisor and PI. 
Confidentiality was ensured. Hard copies of data were stored in a secure place, while the soft 
copies of data were saved on password-protected computers which could only be accessed by 
authorized members of the research team. 
Statistical analysis 
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Data analysis was carried out using STATA software version 13.1 (StataCorp, 1985-2013). A 
conceptual model depicting hypothesized associations among the variables is presented in 
figure 2. The descriptive characteristics of cases (individual level data from person with SMD 
combined with household reports) and controls were compared using Pearson chi-squared test 
for categorical variables, Kruskal-Wallis (p<0.001) for continuous non-normally distributed 
variables and two-sample t-test for continuous normally distributed variables.  
Multiple logistic regression was conducted to test the hypothesis that the presence of a 
household member with SMD was associated with food insecurity in that household. The HFIAS 
total score was dichotomized into severely food insecure vs. combined categories of mild or 
moderate food insecurity or food secure (Swindale & Blinsky, 2006). The potential confounders 
identified a priori (see above) were included into the model. In order to explore whether 
disability mediated the association between SMD and food insecurity, the total WHODAS score 
was added into the fully adjusted model with food insecurity as the dependent variable. 
A further multivariable analysis was then conducted to examine factors associated with 
disability (total score on the WHODAS12-item version). On inspection, a histogram of WHODAS 
scores indicated excess zeroes. Variance in WHODAS scores was greater than the mean score 
(177.48 > 13.89), indicating overdispersion. The Vuong test z-value was significant, indicating 
that a zero-inflated negative binomial (ZINB) model was more appropriate than the standard 
negative binomial model. Coefficients are on a log scale and for ease of interpretation were 
exponentiated.  
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Results 
Participant and household characteristics 
Participant recruitment is summarized in Figure 1. The characteristics of participants are 
summarized in Table 1. Respondents who had SMD were less likely to be the household head 
and to have dependents and more likely to be female, younger and have higher disability 
scores, formal education and lower annual income. The timing of assessments for case and 
comparison households differed significantly (see Supplementary File 2 for distribution). The 
assessment was conducted during the rainy season (June to August), a time of relative food 
insecurity, for 14.7% of case households and 43.3% of the comparison group. There was no 
significant difference in the location of the household (rural or urban) or presence of a 
household member with a long-term illness (excluding the person with SMD).  
SMD and food insecurity  
The percentage of respondents reporting severe household food insecurity was 32.5% for 
people with SMD and 15.9% for the control households. The median HFIAS score was higher for 
people with SMD (median 15, IQR 10) compared to control households (median 12, IQR 7) 
(p<0.001). 
In keeping with the hypothesis, SMD was associated with severe food insecurity (adjusted 
OR=2.82; 95% CI 1.62, 4.91) after adjustment for potential confounders (Table 2). Higher annual 
income was found to be associated independently with lower odds of food insecurity.  
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Exploring mediation 
After including total WHODAS 12.0 score in the multivariable model with food insecurity as the 
dependent variable, the association between SMD and food insecurity became non-significant, 
indicating the probable mediating role of disability in this relationship. Annual income remained 
associated significantly with food insecurity even after including disability within the model 
(Supplementary file 3).  
Factors associated with disability 
In the multivariable model, having SMD and increasing age were associated with increased 
disability, whereas formal education and current household head position were associated with 
lower disability. 
Discussion 
In this community-based study conducted in rural Ethiopia, severe food insecurity and disability 
were increased significantly among people with SMD compared to general population controls, 
in support of our hypothesis.  
 
The prevalence of severe food insecurity was more than twice as high in households with a 
member living with SMD compared to households from the general population, which is in 
keeping with findings from a small study from the USA (Goetz, 2008) and a facility-based case-
control study from India (Trani et al., 2016). SMD was associated with household food 
insecurity independently of household annual income. In this subsistence farming community, 
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food insecurity is related to the amount of food available due to household production and not 
just to income. In addition to the impact of disability of the person with SMD, the opportunity 
costs of other household members due to engagement in caregiving activities and direct 
reductions in productivity of caregivers, are likely to contribute to an overall decrease in 
household productivity (Flyckt et al., 2011). In a qualitative study from the same area, 
respondents conceptualized disability in people with SMD as arising from a combination of 
direct effects of the illness, poverty and stigma (Habtamu et al., 2015). Stigma and 
discrimination extends beyond the individual person with SMD to affect the whole household 
(Shibre et al., 2001) which may lead to decreased co-operation with community members for 
key farming activities and resultant decrease in food production.  
Ethiopia is reported to have well-established and strong programs to address the food security 
needs of vulnerable groups (Combaz, 2013; Endalew et al., 2015). In the Productive Safety Net 
Program, rural households facing chronic food insecurity are supported to resist financial 
shocks, create assets and become food self-sufficient by providing predictable transfers, as 
food, cash, or a combination of both (Endalew et al., 2015; Ministry of Agriculture and Rural 
Development, 2009; World Food Program, 2016) conditional upon engagement in daily labouring 
activities. Households of people who are “chronically sick, disabled or mentally challenged in 
such a way as to prevent them from undertaking work” are explicitly excluded from this scheme 
but considered eligible for permanent direct support and the possibility of linkages to 
appropriate social services, where capacity exists at the district level (Ministry of Agriculture, 
2014); however, the extent to which households with a person with SMD are able to access this 
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support is unknown and likely to be low. As well as the prevailing low levels of awareness about 
mental health and illness, the stigma and social exclusion associated with SMD (Shibre et al., 
2001) are likely to act as barriers to participation in interventions to address food insecurity.  
 
The consequences of exposure to food insecurity in people with SMD in this setting may be 
profound. A previous study found that people with SMD in a rural Ethiopian district were more 
likely to be under-nourished compared to community controls (Lijalem, 2002). Excess mortality 
in people with SMD in Ethiopia has been linked to undernutrition (Fekadu et al., 2015). Food 
insecurity is likely to also affect access to, and engagement with, care. In a qualitative study of 
people with SMD and their caregivers in a food-insecure area, justification for ongoing use of 
khat (chewing leaves containing the amphetamine-like substance cathinone) against medical 
advice was in part to curb one’s appetite even though there was awareness that it could 
worsen the person’s mental health (Teferra, 2011). Formative work indicated the need for 
interventions to address basic needs, including food security, among people with SMD in 
Ethiopia to ensure equitable access to care  (Hailemariam et al., 2016; Mall et al., 2017). 
 
Our findings suggest that interventions to address food insecurity need to include both 
expanded access to mental health care (to reduce disability) and strategies to alleviate poverty, 
particularly for vulnerable individuals living with SMD. Through the PRIME project, and in 
keeping with the policy of the Federal Ministry of Health of Ethiopia, access to mental health 
care is being increased through integration into PHC in this district (Fekadu et al., 2016). 
Although there is an emphasis on community mobilization in the PRIME Ethiopia plan, at the 
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individual level the intervention is mostly centred on facility-based treatment and, specifically, 
on psychotropic medication combined with provision of information (‘psychoeducation’). An 
evaluation of the BasicNeeds model of providing development interventions (e.g. income-
generating activities and interventions to promote sustainable livelihoods) alongside mental 
health care (BasicNeeds, 2008; Raja et al., 2012) found improved economic status in people 
with SMD (Lund et al., 2013); however, the study design could not distinguish the effects of 
mental health care alone from any added value of development interventions.   Within PRIME, 
planned follow-up assessments after 12 months of the new integrated service will help to 
answer the question of whether treatment alone is sufficient to address indicators of poverty in 
general, and food insecurity in particular. A community-based rehabilitation (CBR) intervention 
trial for people with schizophrenia is also underway in Ethiopia (Asher et al., 2016). The CBR 
model includes facility-based treatment, home-based sessions from community workers and 
community mobilization. The goal of CBR is to promote restoration of functioning and recovery 
which is expected to translate into improved social inclusion, economic status and food 
security. The findings will show whether such an intensive intervention yields dividends over 
and above the PRIME service.  
There were limitations of our study. Although the HFIAS is a household measure, the 
information for the ‘case’ group was provided by the person with SMD. It is possible that they 
reported higher food insecurity levels than other household members due to less access to 
household resources than other household members or that they experienced greater hunger 
due to appetite-stimulating effects of antipsychotic medication (Teferra et al., 2013); however, 
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only a third (35.0%) of people with SMD were taking psychotropic medication at the time of 
assessment so this is unlikely to be the full explanation. Furthermore, the HFIAS is designed to 
capture household-level information regardless of the respondent. Respondents may have 
given affirmative responses in the expectation that they would receive some kind of aid, 
although this would have applied to both case and comparison groups. Social desirability could 
also have led to minimization of the true experience of food insecurity due to the sensitivity of 
the topic. There may have been inadequate adjustment for seasonal variation in food 
insecurity.  Strengths of the study include the use of a culturally validated measure of food 
insecurity, use of standardized diagnostic assessment by mental health specialists to define 
SMD, the large sample size and the community-based ascertainment of cases which reduces 
the risk of selection bias. 
Conclusions             
People with SMD living in a rural Ethiopian district experienced higher levels of severe food 
insecurity than the general population. The inclusion and prioritisation of people with SMD in 
food security programs and development opportunities, including income-generating 
opportunities and schemes should be ensured. This requires awareness-raising and tackling the 
stigma which undermines inclusion of people with SMD. Increasing access to holistic mental 
health care is also expected to reduce food insecurity through a reduction in the disability 
associated with mental illness.  
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Table 1. Comparison of Characteristics of households with a person with severe mental 
disorder (SMD) and comparison households  
                                                  
Characteristics   
Person with Severe 
Mental Disorder (SMD) 
Comparison households 
with no person with 
SMD           
P-value** 
 N (%) N (%)  
Currently household head                                                  
No                                                
Yes 
184 (63.0)                   
108 (37.0) 
 
6 (2.1)                                  
277 (97.9) 
 
<0.001 
Educational Level         
Non-literate                           
Able to read and write               
Formal education 
 
116 (39.7)                     
37 (12.7)                       
139 (47.6) 
 
99 (34.8)  
88 (31.0) 
97 (34.1) 
 
<0.001 
Sex                                          
      Female                                                           
      Male 
 
126 (43.1)                   
166 (56.9) 
 
77 (27.1)                       
207 (72.9) 
 
<0.001 
Residence     
     Urban     
     Rural                                                         
 
60 (20.6) 
231 (79.4) 
 
56 (19.7)                            
228 (80.3) 
 
0.788 
HFIAS     
Secure/mildly/moderately food 
insecure 
195 (67.5) 239 (84.1)  
<0.001 
Severely food insecure 94 (32.5) 45 (15.9)  
 Mean  
(Standard Deviation) 
Mean  
(Standard Deviation) 
 
Age (years) 35.6 (13.50) 49.7 (13.86) <0.001 
Month of assessment* 4.3 (3.28) 5.5 (1.84) <0.001 
 Median  
(25th, 75th centiles) 
Median  
(25th, 75th centiles) 
 
No. of members with any Long-
term illness 
 0 (0,0) 0 (0, 0)  0.4701 
No. of dependents  2 (1, 3) 2 (1, 4)  0.0001 
Number of children 1 (0, 3) 4 (2, 6) <0.001 
Annual Income (ETB) 6000 (3000, 11000) 9000 (5000, 15000) <0.001 
WHODAS 2.0 total score  24 (14, 32)  2 (0, 7) <0.001 
 
*months numbered starting from January. ETB: Ethiopian Birr; WHODAS: World Health Organisation Disability 
Assessment Schedule                                                                                                                                                                 
**P-value of Pearson Chi-squared for categorical variables, Kruskal-Wallis for continuous non-normally distributed 
descriptive variables and two-sample t-test with equal variances for continuous normally distributed variables.                                                                                                  
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Table 2. Severe food insecurity and other factors in the univariate and fully adjusted multivariable 
model among persons with SMD 
                             
Characteristics    Crude Odds Ratio 
(95% confidence interval) 
Adjusted Odds Ratio 
(95% confidence interval) 
(n=556) 
Person with SMD 2.56 (1.71, 3.83) 2.82 (1.62, 4.91) 
Male Sex 1.46 (0.98, 2.15) 1.12 (0.71, 1.78) 
Age (in years) 0.99 (0.98, 1.01) 1.01 (0.99, 1.03) 
Urban residence 0.88 (0.55, 1.42) 0.73 (0.43, 1.25) 
Able to read & write 0.78 (0.47, 1.31) 1.01 (0.56, 1.81) 
Formal education 0.69 (0.45, 1.07) 0.84 (0.49, 1.43) 
Current household head 0.67 (0.45, 0.99) 1.06 (0.61, 1.85) 
Annual income 0.99 (0.99, 0.99) 0.99 (0.99, 0.99) 
Number of dependents 0.90 (0.81, 1.01) 1.07 (0.93, 1.22) 
Any long-term illness 1.56 (0.98, 2.28) 1.34 (0.85,2.12) 
Month of assessment 0.94 (0.87, 1.01) 0.98 (0.91, 1.06) 
              SMD: severe mental disorder 
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Table 3. Summary Findings from Zero-inflated Negative Binomial Regression model investigating the 
Association of Severe Mental Disorder, Disability and other Background Characteristics  
Characteristics    WHODAS 12.0 Crude 
Multiplier Value (95% CI) 
WHODAS 12.0 Adjusted 
Multiplier Value (95% CI)  
(n=559)         
Age (years) 0.99 (0.98, 0.99) 1.01 (1.00, 1.01) 
Sex (male) 1.14 (0.96, 1.34) 1.08 (0.95, 1.23) 
Residence (urban) 1.02 (0.83, 1.25) 1.04 (0.89, 1.21) 
Education (formal) 0.93 (0.85, 1.02) 0.91 (0.84, 0.98) 
Currently household head * 0.71 (0.61, 0.83) 
Number of dependents 0.95 (0.91, 0.99) 0.98 (0.94, 1.02) 
Person with SMD 3.30 (2.89, 3.77) 3.36 (2.83, 3.99) 
Annual income  0.99 (0.99, 0.99) 0.99 (0.99, 1.00) 
SMD: severe mental disorder                   *fitting constant-only model; long iteration output 
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Additional File 1.  Sample size estimations for differing assumptions 
Baseline prevalence of 
food insecurity in 
general population 
Estimated prevalence 
of food insecurity in 
people with SMD 
Sample size of people 
with SMD 
Sample size of general 
population 
20% 30% 313 313 
32% 225 225 
34% 171 171 
30% 40% 376 376 
42% 267 267 
44% 200 200 
40% 50% 408 408 
52% 287 287 
54% 213 213 
* This sample size considers the 10% estimates for the non-response rate. 
Note: Numbers highlighted above indicate possible sample size estimates. 
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Additional file 2. Comparison of Month of Assessment among Cases and Controls 
Month of 
Assessment 
Group 
 Cases 
N (%) 
Controls 
N (%) 
January 63 (21.6) - 
February 35 (12.0) - 
March 58 (19.9) 23 (8.1) 
April 24 (8.2) 130 (45.8) 
May 36 (12.3) 8 (2.8) 
June  31 (10.6) - 
July 12 (4.1) 62 (21.8) 
August - 61 (21.5) 
September - - 
October - - 
November - - 
December  33 (11.3) - 
Total 292 (100) 284 (100) 
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Additional File 3 
Disability included as a potential mediator of association between severe mental disorder 
and severe food insecurity in the univariate and fully adjusted multivariable model 
 
                             
Characteristics    Crude Odds Ratio 
(95% confidence interval) 
Adjusted Odds Ratio 
(95% confidence interval) 
(n=556) 
Whodas12tot 1.06 (1.04, 1.07) 1.07 (1.04, 1.09) 
Person with SMD 0.78 (0.44, 1.40) 1.01 (0.51, 2.00) 
Sex (male) 1.16 (0.76, 1.75) 1.09 (0.68, 1.76) 
Age (in years) 1.01 (0.99, 1.02) 1.00 (0.98, 1.02) 
Residence (urban) 0.82 (0.50, 1.35) 0.70 (0.41, 1.22) 
Able to read and write 1.31 (0.75, 2.31) 1.35 (0.73, 2.48) 
Formal education 0.87 (0.55, 1.38) 1.19 (0.68, 2.07) 
Current household head 2.21 (1.30, 3.75) 1.80 (0.98, 3.33) 
Annual income 0.99 (0.99, 0.99) 0.99 (0.99, 0.99) 
Number of dependents 0.97 (0.86, 1.09) 1.07 (0.93, 1.23) 
Month of assessment 0.99 (0.92, 1.06) 0.98 (0.91, 1.06) 
              SMD: severe mental disorder 
 
